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OMOS F7y^^^M3, M4^*^yh5 7- HI & 1 OlrllLTft^ 

h7y^^?Ml, M2 tfmWiAtl^T 1 l^ri^Utfe?), * 
fl^fh(D — ^©MOS 1^7^^^^ yf y^t5-i^^t$ti5o 

#|2gJ T £ h * =3r — ^ (Lateral Layout Scheme) T? fe 3 0 r. «fc >? & 48 7c 
31 #^ JBE »i x *S ^'t-^i 7 h * 3r — A ( Common Centroid Layout 

Scheme) Ztltb<DUj T V h X * ~ 4 i? ^ ^ >MW7^ h * 

(Four-Segment Layout Scheme) fcP^ffftS;*^ — T fc: $1 tf 5 :£ 

^■^-y^^sf y U , T — Asfi ^ ^ ^f-f RtF5 ^ ^^7 
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9-26 Hx 2 0 0 1 #7J 

(Mao-Feng Lan, Anikumar Tammineedi and Randall Geiger," Current Mirror 
Layout Strategies for Enhanced Matching Performance", Analog Integrated 
Circuits and Siganl Processing, Vol28,PP.9-26, July 2001) 

<F'fr£§> u^rn * — J**7jk-j~m-eh 5, 0 9 I3fi0 8 Elo^-lffilllJ^tr^i- 
®i?fc^o Ml, M2li7>7fy^Hti5'<fMOSMMh7y^^ 
* -e 5 0 h?y^^^Mi»t^h?ye?^^MS l U^ms 2 l K £ 

*K WKI>7yi?^^M2«t7*F7yi?^^MS 2 1 M S 2 2 (£##J £ 
#iS<t»'C?^ai W T ?7 H * A t Iftf^TV^. *7c, I9ii^t±5(^ 

tyf>7yi?7,^Ms i i &t*M s 2 1 k Ki^f ysu'y- *te*ilfc 

M2 S 2 <D fr — h % Kl"f y & y — * tt * il ^t^^i?^^M2«; 

&tF^ — • tf— • 5?*- £a:/W* — * fMOS h7V^^^V*/f l//fSj 
TW«^r— • • J.^ • SC-241, 1433 

- 1 4 3 91, 1 9 8 9^ 

( M.J.M. Pelgrom, A.C. J.Duinmaijer and A.P.G. Welbers,"Matching 
properties of MOS transistors"IEEE JSSC,Vol.sc-24,PP.1433-1439,1989. 



WO 2004/051741 



3 



PCT/JP2003/015328 



t/ - active area 

Teq ~ ActiveArea 

t d-e, Active Area i: ftt^ h 7 V i?^ ^ O * D « % # 8E *t 

^/w««S:f!ffeUT^5 0 V T (x, y) fix, y j£fl! U fc^Brift 

(gradient amplitude) a 2fc T^^J IB^-fc^ (gradient direction) 0 JiAtS^t 

MS12, MS21, M S 2 2 fcitJi U T ^£ *L ^ *L fcl *t "f" S U# V^V-r i i , 
V T12 , V T21 , V T22 £3fc#5^£:/&s-C#5 0 

(2L s +</ 1 X2» r «+'' 1 ) 

J J[F T + (Z s asin0)+(^cos0)]x [^]x[dL] 
MSll: F r »= 



J 



^.^s + L s Wga sin (9 + a cos0 
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f £ + Wl + Ad x W s -d? -W s 2 -2d x W s | 



(2L s +d 2 Y 

+L s W s asin0+acos0 



K T11 — 



r +£ J asin^+acos^f^--H/ 1 jj[«ZL] 



I 2 



~ Y ,\ , J(2L s +d 2 f-(L s +d 2 y\ 
V T L S +acos0\—^-+d x lL s +asin£ * — 5 2 



F r Z 5 + a costf^p- + d x jz s + a sin #f + 



2 • </ 2 2 +4Z^ 2 - V -d 2 2 -2L s d 2 ^ 



J. 



V = 

r T\l 



V T L S +acosO^^ + d i y, s + asm0^-± 



2L s d 2 



V Tn = V T +a^^-+d x ^cos0+a^j^-+d 2 > jsia0 



|:Lt> t/h7^^^?MS 1 2 © U£ V T x 2 t£ O V * "C 14 JSfc 5£ T? 4F- 



MS12: V TX2 =V T +—^-acos0+—asin0 
2 2 
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7L £> 3 o 



MS21: V T2 , = 



v T+a \ 




COS0+ — 

2 



or sin ^ 



HitLt, tyh7y^^?Ms 2 2ou# v^#:v T22 ^ ovarii js>:^;t?4- 



l Httfc 1 0 H©*ti6lBlKS:5j*'t"BI"<?*>«. Ml, M2 li?yf £>ti?> 

*MS 1 1 , MSI 2, MS13S.T^MS14(Jl^-SiJ$tL^ ^n^Oih^h^^ 

l^^tC, h7y^^^M2ttt7'F7y^?MS21, MS22, MS23 
R TfM S 2 4 fcl £ *L , itie>©t7'h7y^^?lt40©t^^y hCEi 

lt5^T©S;i5#e>tl5. <D&iZ.$3\/^X b *7 Is ¥ 7* ^ M S 

1 1©L£V^&V T11 , tyh7^^^^MSl 2© U# V^S: V T x 2 . * ^ 
h7^i?X^MSl 3©l|VNi%V T13 ^ t7"h7V^?MSl 4©Lt^ 

#L*V T14 . t^h7^^^^MS 2 1 OU#V^^lil:V T2 l^ f7*h7y^^? 

MS 2 2<£>L%V^£rV T22 N t^h7^^^?MS 2 3 © L t V^t?: V T 2 3 , 



MS 22: K. 



= K r +-^-acos0 + a| 




sin 6? 
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h7V^^?MS 2 4 © U£ V^$rV T2 4 i:f5. 
MSll: V Tll =V T -c^+^cos0+a^ + W + ^jsin0 

MS12: V TU =V T +c^+^+^^cos0 + a^-+^jsm0 

MS13: V Tl3 =V T +a^+^jcos0-a^ + W+^jstn0 

MS14: F n4 =V T -a^ + ^ + ^cos<9-a^y+^sin^ 

MS21: V T21 =V T +a^ + ^cos0 + c^+W+^jsin0 

MS22: V T22 = V T +a^+^+^jcos^-a^ + ^ sin<9 



MS23: v Tn =V T -a^ + ^cos0-a^ + W + ^ 



sia0 



MS24: F ra4 = V T -ar^ + Y + ^-Jcos^ + a^Y + ^*j sin ^ 
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^h7Vi?7^ fc^ifl -^tt^tt 400-^^ h7y^^?^?>^5 4 o^-t- 
£ *U£ <fc «3 > -»©h7y^^?0-7yf^^|t4t^^yMl//fT!) h 

B9«>tt¥&R91 

'>5aV*-5/H^m^V^fc|HJK©|eII|HT?*)!3, !5@i4HS P I CESrfflV^c 
^ ? » I" — ^ 9 ^<Z)^^:?r^i-S-Cfc??.06EIf4HS P I C E £ ffi fc 5 a 
u — S/ a ^©igmSr^i-|l|-X?fe 9, 17 HttS6»f>f ^ S & 5% ti EI T? fc »5 , 
Iff 8 m 'L>^CM W T !7 h * * — A?r^i-5]r®|g-efo y % ^9|^«*ai^ 

is n & mm-r s fc * © m a <dmm 
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■^A^f-fA^^m e£ 'b&M<D l"( T t? h#li£ (Multiple- Common- Centroid layout 
configuration) I 2 ilif 1 @©f f B^^^t^-efeS. M 

i, Maii^yfy^^Htis^tMostfiaiih^^^^^tfcs, * 

11, MS12, M S 1 3 , M S 1 4 , MS 1 5, MS16, MS17, MSI 

8 \z.$r% $ frTv^o ti & <z> ~7 h^isif^&feff — N N KW/f yjn?y^-^ 

H&ic* * -y ^ h ? -efc 5 m 2 © h 7 2 1 8 mw 

Zfb7^i?X?MS2 1, MS22, MS2 3, M S 2 4 , MS25, MS2 6, 
MS 2 7, MS 2 8 # #J £ ft T 0 tit, £ ft £ © if ^ h 7 ^ i? J* 9 ft >f 
— K K W V&tfy — ^ tt£tiilC&gfc£ ft, 12© h7V^^^M2lr^^U 

B 1 &.T^ 2roh7yi?^?Ml, M2 L T 5 _hfB £> 1 6 fli <D "tf- h 

^ h y ^ * 4 o <Z> -fe /l^ $> #£/jfc £ ft T V'' 5 0 fl©t;VC 1 tt, t^h7V^ 

* *M S 1 1 , MS 12, t7 , F7^5?^^MS21, MS 2 2 C 
ftTV^3 0 

$2©"fe;VC2l4 > t7*h7y^^^MS 1 3, MS 14. t7*h7^^^^ 
MS23, MS 2 4 ± o T#£/& $ ftT V> 5 „ i3©t;VC3H:, f-^h^^^ 

* * M S 1 5 , MSI 6. t7"(>7^^^?MS25, MS 2 6iaoTf^$ 
ft T V> 3 „ i4©t/VC4|4, tyh^^^^MSl?, MS 18, t7*h7 
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y^^?MS27, MS 2 StictS^^iltl/^. 

MS21, 0 2 fttg b *7 ^^^^ MS 2 2 i&SiaB£*U, 0 1 2 M 

ICt^ h7^'^^^MS 1 1, 02^T01?U{CD-^h7^^^^MS12dSiag 

fa\c>f— h & ft TV^ e ^ LT,i2©t;i/C 2,|3©t;i/C 3, 

i4 0t^C4ftil©t^cl Srg(C;#$fcIl@fc: J; >? fl*fifc3ft-CV*5. - ft b 
©|2©t;vC2, |3©t;vC3, ^ 4 ©-fe;vc 4 |i-?:ti^*i©*i© ^ 
P 2 , P 3 , P 4 SrtL-CV>5„ 

&ttb, i2©h7y^^^M2*i^t5t^h7y^^^c r 2 j <Dm%% 
#tt^5, l2 0t;K2liIl©t;i/Cilr^» 

*MR1|C»IT1|#» £ -C#6>ft5„ 03 

Ct/vC3tiil©t;vc 1 lr^$S5iMR 2 tc *t b T i* M » fc: B! « i" 3 - t "C# 
!4©t;i/C4|j:^2©t;vC2 £r*f$^MR 2 tc b T i» ic E * 

MC 1 SrSK, ftfomMR 3 tc** bT nt;VMC 2 ##£>ft.5o 

b-C, M fc^ * nir^MC 1 , MC 2?:I(c, ttlMR 4 ^^Lti*ff;4v 
^nt;vMC3, MC4?r#5^i:i5-e§5o 

IIC, T^n-fe/UMCl, MC 2 , MC3, MC 4 «r^tiiMR 5 tTi 
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( 3W ^ (1L \ 

MSll: r rn = V T +a\—^- + d x \cos0+a\-^-+2d 2 +d 3 Jsin0 

MS12: F T12 =F r +^acos0+a^-^-+</ 2 + </ 3 jsin0 

MS13: V T n =V T + a (~^ L + 2«/, jcos0+ap| s - + 2rf 2 +<* 3 jsin0 

MS14: F T14 =F r +^-^- + 3^ jcos^+a^^- + rf 2 +</ 3 jsin0 



MS15: V ns =V T + 



MS18: 



■ ^i. a cos 0 + of + rf 2 1 sin 0 
2 I 2 2 J 



f3fF, 



MS16: V Tl6 =V T +ce\— ^- + rf,Jcos0+-y-asin0 



MS17: K 



T17 



= F r + + 3</, jcosfl + a^^ 2 - + </ 2 J sin 0 



*rw = *r +cc^^-+2d^cos0+^asm0 



MS21: =F T +^acos0 + a^^- + 2J 2 +rf 3 jsin0 
MS22: F r22 = V T +a^j^+d^cos0+a^Y-+d 2 + d^jsm0 
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MS23 : V T23 =V T + c^Y' + 3</,Jcos0 +a^^-+2d 2 + d 3 jsin 0 



MS24: V T7A =V T + a^^-+ld l > jcos0+a^^-+d 2 +d 3 > jsm0 



MS25 



: V T25 =V T +a^^+d^<tos0 + a^^+d 2 ^sin0 



W L 
MS26: V T26 =V T -I — —acos0 + —^-cesm0 
2 *2» 



MS27: V TT7 =V T +d ^t + 2di 1 " f 



sin# 



^ 2 



MS28: V T2fS = V T +a\—^- + 3d l Jcos0+-^-asin0 

-Life ufcftsSicijs^-c* d 1 teK^-r 5 h?y^?©Kw-f y(y- ;*) 
IRIoEIB. d2, d 3ttH*t5*^h?v??^^|III©y-MlloBI», w 8 tt 

HSP I CE^l^fc'>5aV"i'3y|CO^tiPJt5 t r CO 5; zl 

T©^5al/- fa ^{C*a^^7^— ^f*^ d 1 = d 2 = d 3 
4 pm, a= 0 . SmV/pm, V T =0. 7VT?fc5, 

tfcSil© h7y^^^MH4Ni©t^h7y^^^MS 1 1~MS lNri> 

t^h7^^?MS 1 1 ~M S lNO*iOKl/^yDl »i£#tR Sril LTflS 
l^Siil V d d^Rl*P$tt-CV^5» £ if :7* h9Vv?^^MS 1 1 ~M S 1 N CD * 
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ii©y — * s i «{£VNmi!Sv s s asR]}&p$ ttTi^o 

'^^MS 2 1 ~M S 2 N^b#fife$tt> ^tltb<D?~- b {C^-f T * mj£ 

V B d5^1*Il$iXTVN5 0 h7^^^^MS 2 1~MS2N©*ICK 

v^^^MS 2 1~MS 2NC*I©y-7S 2 V ^ ® j® V s s ^BliP £ tlT V^ 
5. 

( Percentage Mismatch) ^JSk^fcioT^ft-t-So 

^"^ (Percentage Mismatch) = hdizlm xl00 

Cl^T, I M1 tt|fl0 ("fy^^^Ml i5fii <5 IB ijfc N I M2 tti2©h7y 

©4frte«:Jfctfc-*-<5 fc£>M 2 -fe y U — 3 £ =ff o fc 0 1 -fe y h 

f-^h7>^^^iZ)t^XiS^-COl^^7!) h * — AtoV^T, W s = 1 Opm, 
L s =l OpmCHJl^tlTV^S, 

+ T 17 h : W=2 0pm L = 1 0 um 

4t^^ y hll/^f 77 h : W=40um L = 1 Opm 

•^/V^^U^cjI l"f T V V : W= 8 Opm L = 1 0 um 

9, «#BW^7yf (%) Sr^UTVNS, uO^li^SM^ 

^11^^77 r- <D-g&mK y f- (%) f*x <b£s w r ? b<D^tix 
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h©5/Ul'- is a II© h =7 > V * ? M 1 2 <D h 7 V 

M 2 (DipgWte 8 0pm, ft £ W£ 1 O]imilfc 0 #t©^^f 7!) 

ff'frl! U'-f T £ h : W s = 4 0 urn L s = 1 Ojim 

4t^^> hMU-frn : W s =2 Opm L 5 =l Opm 

^;k*!4 ] i>itIH'7!7 h : W s =10pm L s = 1 0 pm 

fc , fr^y/v^m* fo&m w tp b<Ds^m^ (%) nm 

17 hkz.ifLX T p VmmftOti:^ t V> 5 LTVn5 0 r (D ;v zf ;v 

&m*fo&m.u4 T p Mc«fc3^ y ^J'^gfc^abSrtt. *lt'L^Iw^7>7 h 

I*'*— 3 o<z>^&s u-r t p b x*c-j»<Dmm*nn-tz>& t , # 

7^^^^t?S>5^1© H5>'^^^MlSt)'S2© h7^^^;M2©*f § 
t^t©1^^7nx*- ACftt, ifiWIi 8 0 pm. ft $ Wtt 1 0 pmT? 
fc 0 , dl = d2 = d3 = 4pm-Cfe5 0 

#» + 'frj<*S! M7? htit, ^n^^©7< y h7y^^i?^2o©t^h 

9 ^S?* * fc##J $ ^rtL-^tbO-^^ h 7 ^v 5 ^ ^©iWsft 4 0 pm, ft $ L 
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^i58oOty h7y^^^(C^|i$n, Zfl^tKDV-Zf b7>i?X 9 (DifeWs 







[W=80 n m, L=10 m m, 
dl=d2=d3=4/zm] 


4 * y M 


(2Ls+d 2 )(2Ws+di) 
(2Ws+2Ls+3di)(2Ws+2Ls+3di) 
(4Ls+2 d 2 + da) (4Ws+3 di) 


2.016e-9m 2 
[Ws=40/i ,Ls=10m 1 

5.184e— 9m 2 . 
[Ws=20m ,Ls=10m ] 

2.704e-9m 2 
[Ws=10m ,Ls=10/i ] 



*Ls h Ws ttiJ-?' I>7y^^?ct^ X^r^-f 



^ 7 — &Mf$,-rz> b 7 9 -<TKmm-rz> - t iz x v , y h <D;*- 
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1. Iavi2©h7^^^ij5, 4 o©-^^ h 7 > ? «r-&tr* 1 
?T 4 ?!| © -v h y y^^K:@B«^tbfcl 6m<D-y-~7 h 7 is i? * * frt>ffcZ>m& 

ftr&& i o-fe/nt, ^ i fr» i m&T*m 2 fT# 2 m^mmwi 2<d y 

1212© h7^^x^<ir^fife-f-5#i^^ ^y^^^roy- h ^^ii^jgg $ 

jSictfties*LTairaB» 1 <d b?:/*?* 9 <d?— b *Mf& Miasg 2©h7^ 
* fife-*- 5 h7^^^ 9 <d?— b as#a&tt sft-cfltriBfn 2 © 

h7V^^?©^-hS:i^t5ct i" 5 H!£ 1 «K:fle* 

ZMrfZ-fZ c: t £r#m i -f-Sff ^(D|5ffl^ 3 ^ K IB « © El B| T * 
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1^ ^^s#fca^iS^^tbfcr i: =Sr#mt t5lt*o«5fflI 5 3Hc fa Jft © HI j& v 

r v h#3to 

7. StrlB0 l (Dir/v, i2©t;v, 0 3 ©t/v^^S 4 <£>ir/V;&> 5 IhI 
im, 125, 035, ^ 4 5 <^> "f tl/^ }C|B^ © IhI ^ T h'Saso 
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MC1 



C1 



MR2 
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